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Abstract 
The development of alternative energy fuel technology at present many are produced from biological resources, eg the 
manufacture of biodiesel and biodiesel as a fuel substitute for gasoline. This study aims to obtain biogas from chocolate rind 
that can be used as an alternative energy and find operating conditions that produce appropriate levels of CH4 in the standard 
Indonesian. The first stage is done by preparing 1 liter of raw materials chocolate rind and water are then mixed with a starter 
(cow dung) 10% of the volume of raw materials and the addition of yeast and grass after it is mixed until blended. Then put 
into containers/bottles that have been fitted hose, water manometer, and the gas holder. The research was done in stages with 
the conditions that you run. Variables that run is a comparison of raw material (1:1; 1:1.5; 1:2; 1.5:1; 2:1), observation time (5 
days, 10 days, 15 days, 20 days, 25 days , 30 days), and the variable addition of grass (50 gr, 100 gr, 150 gr, 200 gr). From the 
results of this reasearch found the greatest level of 74.22% in comparison 1 (water): 1.5 (chocolate rind) with the addition of 
150 g of grass while low levels of 60.04% in comparison 2 (water): 1 (chocolate rind ) with the addition of 200 g of grass. 
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INTRODUCTION 
Biogas can be produced from a variety of decomposed organic materials, eg wastes from: household and 
industry which is parsed by the methanogenic bacteria that will produce biogas, which is mostly methane. 
Utilization of chocolate’s rind is currently being cultivated as animal feed and organic fertilizer. As an alternative 
use of chocolate’s rind, there have been several experimentals from several researchers, among others : the 
manufacture of oxalic acid chocolates rind (Rachmat, Alif, Yeni. 2005), which explains that the best yield of 
oxalic acid occurs at heating temperature 210 oC, research of pectin extraction from chocolates rind (Mariana, 
Tri. 2005), which explains that pectin derived from chocolate fruit have high levels of metoxil. Utilization of 
organic waste as raw material for other biogas, namely organic waste (Hudha, Istnaeny, 2007), that bacteria play 
a very important role in producing biogas from organic waste but requires the addition of grass as addition of 
carbohydrates. Research by Billah et al (2009) about producing a biogas from cow that have levels up to 74%. 
Biogas (methane) can occur from the decomposition of organic waste that contains proteins, fats, and 
carbohydrates. Parsing is done by anaerobic bacteria in the fermentation process; therefore the vessel that is used 
to ferment this waste should be closed so that the air (O2) does not enter into the biodigester which resulted in 
decrease of methane production. 
This study aims to obtain biogas from chocolate rind that can be used as an alternative energy. 
 
METHODS 
 
Material Used: chocolate rinds purchased from Chocolate Garden in Wonosalam, Jombang. Distilled water as a 
solution for chocolate rind mixture that will be enumerated on thrasher (blender). Cow dung used as a starter, and 
the addition of other ingredients are yeast and grass. 
 
Tools used: Consists of a digester tank (digester) equipped with a manometer, and a gas and water drainage 
system. Digester tank serves as the site of an overhaul of industrial wastes by bacteria through anaerobic 
fermentation process that produce a methane gas and compost. 
 
Conditions set: one liter volume of materials (water and chocolate rind), giving starter as many as 10% of raw 
materials, add 25 ml of yeast  
 
Variables were executed: Comparison of chocolate rind and water: 1:1, 1:1.5, 1:2, 1.5:1, 2:1.  
 
Fermentation time: 5, 10, 15, 20, 25, and 30 days, the addition of grass: 50, 100, 150, and 200 grams. 
 
Procedure: The raw materials which is a chocolate grind chopped in order to be uniform in size. After the 
chopping procedure, it continued with a dilution using blender and add water according to predetermined ratio. 
Stir until it mixed then add starter from a cow dung, yeast, and grasses according to the executed variable, then 
stir until mix evenly. The mixture of raw materials is then inserted into a bottle. Stir down after inserted into the 
bottle and after that observe the biogas product produced from anaerobic fermentation process in the time 
specified by means of gas produced using burnt matchsticks and blue color observed in the biogas produced. 
 
RESULTS AND DISCUSSION 
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Concentrations obtained from this study can be said in accordance with Indonesia's National Standard 
namely between 50-70%, but the volume obtained is still a lot less because influenced by environmental 
conditions such as ambient temperature, pH, C / N ratio, total solids and mixing materials and how the placement 
of the bottle which is should not be positioned standing, it would be better positioned if the bottle tilted as it will 
have a larger surface area. The more surface area in the bottle, the greater the gas methane (CH4) is produced. 
           The highest concentrations of 74.22% was obtained at comparison of water and chocolate rind 1:1.5 with 
the addition of 150 g grass, while the value of the lowest concentrations of 60.04% obtained with the addition of 
200 g grass. In ratio 1:1.5; 1.5:1; 1:2, and 2:1, the highest average concentrations found in 1:1.5 ratio and the 
lowest average concentrations are on 2:1 ratio. These results when compared with the research (Billah, 2009), the 
highest concentrations of methane (CH4) obtained is 74% and the average value of the highest concentrations is 
in ratio of 1:1. This is caused by the difference in the ratio of C / N, and carbohydrate content between cow dung 
and chocolate rind. The difference in pH and starter or microbial that have the ability to decipher the ingredients 
to form CH4 and CO2 from cow manure is better than the chocolate rind. 
 
 
Figure 1. Fermentation time vs manometer height with variable of 50 g grass  
 
           Addition of 50 g grass, the highest volume obtained in 30th day with manometer height 0.4 cm, ratio of 
1:1, while the lowest volume in 30th day with height of 0.1 cm found in ratio of 1:1.5 and 2:1 in both comparisons 
in 15th day and 30th day does not occur an increase in volume due to the mixing process is not perfect because the 
material is too thick. This viscous material has a high pectin content so it is necessary to do a process of breaking 
down pectin in advance to ease the process of fermentation. In previous studies (Billah, 2009) the highest biogas 
volume at 12th day with a value of 12.5 cm, due to the ratio of the number of microbial (starter) were used. Other 
factors that affect the volume of the temperature, because the temperature of 30-40 oC bacteria can breed well. 
According to (Hudha, 2007), the role of bacterial is greatly affects fermentation process in production of biogas 
from organic material. 
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Figure 2. Fermentation Time vs Height Manometer with variable of 100 g grass  
 
           At addition of 100 g grass the highest volume occurred on 30th day with 0.45 cm height at ratio of 1:1, 
while the lowest volume at 30th day by 0.2 inches tall at 1:2 ratio, in both comparisons in 15th day and 30th day 
does not occur an increase in volume. In previous studies (Billah, 2009) the highest biogas volume occurred at 
12th day with a value of 12.5 cm, due to the ratio of the number of microbial (starter) were used. 
 
  
 
Figure 3. Fermentation Time vs Height Manometer with variable grass 150 grams. 
 
At addition of 150 g grass the highest volume occurred on 30th day with 0.4 cm height at ratio of 1:1 and 1:2, 
whereas the lowest volume that occurred at 30th day with 0.1 cm height have a ratio 2:1 and at this ratio there was 
no increase in volume on 10th day until 30th day. In previous studies (Billah, 2009) the highest biogas volume at 
12th day with a value of 12.5 cm height, due to the ratio of the number of microbial (starter) is used, the bacterial 
content of the cow manure is higher than chocolate rind. 
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Figure 4. Fermentation Time vs. High Manometer with variable grass 200 grams. 
 
Addition 200 g grass give highest volume on 30th day with 0.3 cm height in 1:1 ratio and at this ratio there 
was no increase in volume on 15th day until 30th day. While the lowest volume at 30th day have 0.2 cm tall, 1:2 
ratio and at this ratio there was also no increase in volume on 10th day until 30th day. In previous studies (Billah, 
2009) the highest biogas volume at day 12 with a value of 12.5 cm is happened due to the ratio of the number of 
microbial (starter) were used. Other factors that affect volume was the temperature due to the bacteria can 
proliferate when the temperature was 30-40 °C, with that temperatures the biogas production process will run in 
accordance with the time, but it's different when the value of the temperature is too low (cold), then the time 
needed to become biogas will be longer than before. 
Addition of 50, 100, 150 and 200 g grass have in common which is the highest volume occurred on 30th 
day at 1:1 ratio, while the lowest volume at 30th day have 0.2 inches tall at 1:2 ratio, and at this ratio there was no 
increase in volum on 15th day and 30th day. 
 
CONCLUSION 
 
In this study, the levels obtained are in accordance with the National Standard of Indonesia which is 
between 50-70% but the volume obtained was least when compared with previous studies (Mu'tasimBillah, 
2009). The highest level of 74.22% was obtained on a 1:1.5 comparison of water and chocolate rind with the 
addition of 150 g grass. 
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